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Turbina Edlica = Estructura entre TORRE COMUNICACIONES y DEPOSITO DE A & ,
+ cargas ciclicas, muy repetidas de periodo “corto”. HWS s

=>Turbinas ONshore:
Combinaciones de Cargas para DISENO, mucho
mas complicadas que en estructuras para O.P. o
edificacion.
En algunos paises se aflade SISMO
(+Licuefaccion) y TIFON.

=>En OFFshore flotante, “suelo” también vibrante.

Partes de Hormigén:
CIMIENTOS + TORRES:

* FATIGA, a niveles no
conocidos hasta ahora en el
hormigon.

§ ¢ RIGIDEZ ROTACIONAL del
conjunto turbina, y cada vez mas
incluyendo el suelo.

= Modelos MEF muy
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Turbinas actuales de Siemens-Gamesa HWS .

Link to
145 m 90, 102.5, 127,5 m HH Brochure

Link to
155 m 90, 102.5, 122.5, 165 m HH Brochure

170 100, 115, 135, 145, 150, 165 m Link to
m HH Brochure

170 m Torre 165 m + Pala83 m =238 m (*

120 m

93,4m

850 kw 2.0 MW

increase
in production 850 kw x 6




= of 4.5 MW in next 10 years.
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Currently 90% of steel + 10% of concrete... HWS siisnce

...but STEEL is arriving to dynamic/structural boundaries,
SO new concepts are appearing. Cost-Effectiveness?

Vesias &

' Large Diameter
. Steel Tower (LDST)

s
g Combining innovative design with proven technology for
E improved reach with higher hub heights and a lower cost
. of energy.
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Reaching higher in low wind

LDSTis a simple —

Higher hub height which
g g thicker . Instead, LOST!

Reachi

& i DST inup to 20 percent*higher
- Production (agP).

=¥ Link to VIMEO Video wnd:Cmeans e A s CONFIDENTIAL® HWS:Only authorized use |




ENERCON (DE) and MAX-BOGL (DE) towers:

©
A: SHORT parts or “trucks” concept. HWS s

e 7, ‘

Multiple =3.6 m height
cone-trunks,
weight up to 70 t.

Along last years,
concepts A and B are
getting closer

...being currently similar.



NORDEX Group (ES+DE), the ACCIONA Concrete Tower:

®
B: LONG parts or “tiles” concept. HWS s

=» 120 m HH tower, Full-
C.

= +20 parts-“tiles”,
weight up to 60 t.

=*» When assembled,
6X cylinders, 20 m
height, weight up to 230

L




Power of the wind turbine

‘Weight of the wind turbine

Length of each blade

60 m

Surface covered by the blades

11,690 m2

Total height of tower

120 m

Height of the steel tube

38 m

Height of the concrete tube

82m

Top diameter of concrete tube

4.5m

Base diameter

8.56m

27 ft. 11 in.

AIrTOWER v1: Patented 2005, Installed 2008-2012. O | r'llowe r'. H\’\l b
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GAMESA G10’ Concrete-Hybrid Tower (2005, 08

12) o cirfower”® . HWS ...
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3 piezas

4 piezos

6 piezaos

“Il ‘v,‘

Gamesa = ;;’;";‘;




el

s

h

¢
H w [fo:,lsd Smarter

o= g

il

airtowe r’

-
)
._,‘::
i -
3 =
-
% =t
= i1
u of
ST
'\ -
Il
.-"' " i
i
-
¥



HWS’ SOLUTIONS to MARKET NEEDS

‘ 3
H W S ;:lf:l Smarter

11 Patents, 6 active (“‘commercial’) = 5 Products/Solutions + Special Eng.Services

&
airtower® aircrane® airtstar® airbase”

SUPERTALL w inZero ENGINEERING REPOWERING

220 m and beyond - e upto140 m
cost-efficiently cost-efficiently




HWS’ SOLUTIONS to MARKET NEEDS q | r'l'owe r‘. Hy’q = -

HH 120m HH 140m HH 165m HH 165m HH110m  HH 130m HH 220m HH 220m




Comparing AirCRANE System 165t and 30t
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=» [Link to Vimeo VIDEQ]
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AiIrCRANE 165t
Installation

AirCRANE 30 t
Maintenance




AirBASE Concept oirbq Se+ Hv’\ls L -

. i g Capacity
AIrBASE precast solution grrioneD v
4 isolated footings + 4 precast girders
forming a cross shape structure .

V arget.
Seeking simple and quick construction site works,
supported by Industrialized Production and smart
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www.hwstowers.com
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airbase” | aircrane” | airtower®  airjoint’

The Experts in Precast Concrete.



